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Abstract 
Japan’s basic nuclear policy is  to reprocess spent fuel and to effectively use the recovered plutonium and 
uranium. MOX fuel utilizat ion in  LWRs is promoted in  16-18 reactors by FY2015. Commercial operation 
of Rokkasho Reprocessing Plant is planned to start in 2012. Prototype reactor “Monju” restarted operation 
in May 2010. From FY 2007, Fast Reactor Cycle Technology Development Project  (FaCT project) started 
which focuses more toward the commercialization stage FBR cycle. Basic scenario of Japan’s R&D aims 
for realization of demonstration FBR by around 2025 and introducing commercial FBRs before 2050. 
Smooth transition from LW R fuel cycle to FBR one is an important point. For nuclear fuel cycle which 
requires long term R&D, human resources development and keeping is vitally important. 
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1. Introduction 
  Basic nuclear policy in Japan is, aiming at using nuclear fuel resources as effectively as reasonably 
achievable, to reprocess spent fuel and to effectively use the recovered plutonium and uranium, while 
ensuring safety, nuclear non-proliferat ion and environmental p rotection, and paying due attention to 
economic viab ility. Th is was determined by Japan Atomic Energy Commission (JAEC) in October 2005. 
Image of future nuclear energy which was shown by JAEC in 2005 is illustrated in Fig. 1. Long-term 
nuclear energy policy in Japan has been re-examined approximately every five years. There will be 
re-evaluation of national nuclear energy policy in  2010. Candidate discussion points will be determined 
soon. Evaluation of interim storage  as giving flexibility in nuclear fuel cycle, accelerating site selection 
process for disposal of of h igh level waste, and effective methods to conduct FBR cycle R&D would be 
potential subjects.  
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Fig.1 Image of future nuclear energy in Japan shown by JAEC in 2005 
2. Plutonium utilization in Light Water Reactors  
  In accordance with basic nuclear policy, MOX fuel utilization in LWRs was evaluated to be 
consistently promoted in 16-18 reactors by FY2015. Commercial operation of Rokkasho Reprocessing 
Plant is planned to start in 2012, after active test including v itrification process . Construction of MOX fuel 
manufacturing plant with the capacity of 130tMOX/y will start soon. Before plutonium ie recovered from 
Rokkasho reprocessing plant, plutonium returned from UK and France as MOX fu el will be utilized. 
Image of this plutonium recycling is shown in Fig. 2,  
 
 
Fig. 2 Nuclear fuel cycle by plutonium utilization in LWRs 
3. Fast Breeder Reactor cycle R&D 
  Main objectives of FBR cycle are effective utilization of uran ium resources, decreasing of 
environmental burden from high-level radioactive waste by recycling MA in the fuel, and strengthening 
the proliferation resistance by mixing MA in  the recycled fuel.  Prototype reactor “Monju” restarted 
operation in May 2010. In  2005, the government decided the main  concepts of FBR R&D: sodium cooled 
and MOX fueled FBR and advanced wet process for reprocessing and compact type pellet fuel 
manufacturing. From FY 2007, Fast Reactor Cycle Technology Development Project (FaCT project)  
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started which focuses more toward the commercialization stage FBR cycle. Basic scenario o f Japan’s 
R&D aims for realization of demonstration FBR’s and other related facilit ies by around 2025 and 
introducing commercial FBRs before 2050. 
  In FaCT project, the design studies and the R&D of innovative technologies (including 13 items related 
to the reactor, 6 items related to  the reprocessing and 6 items related to  the fuel fabricat ion) have been 
advanced based on the above-mentioned main concept. It is assumed that the approval of the innovative 
technologies as a whole system can be ascertained, and the conceptual design of both demonstration and 
commercial facilities as well as the R&D plans for pract ical use can be presented in 2015. Fig. 3 shows the 
image of FBR R&D toward commercial reactor. 
  Pu recovered through reprocessing LWR spent fuels is currently used in LWRs, which will continue 
until FR cycle technology has been completed in the future. It is important how it shifts from utilizat ion of 
Pu in LW Rs to in FBRs. The five party coordinate council consisting of government authorities: MEXT 
(Ministry of Education, Culture, Sports, Science and Technology) and METI (Min istry of Economy, 
Trade and Industry), utilit ies, vendor, and JAEA (Japan Atomic Energy Agency)) was established in Ju ly, 
2006, and it is now discussing how to shift smoothly from the existing LWR cycle to FR cycle.  
 
Fig. 3 Image of FBR cycle R&D 
4. Smooth transition from LWR fuel cycle to FBR cycle 
  Smooth transition from LW R fuel cycle to  FBR one is an important point. Discussion on the seco nd 
reprocessing facility will start around 2010. The second reprocessing plant is the reprocessing plant after 
Rokkasho Reprocessing Plant. The second reprocessing plant will reprocess SF from LW R reactor which 
was stored in the interim storage centers or reactor sites, SF from MOX fuel utilization in LWR reactor, 
and SF from FBR (Fig. 4). It  means smooth transition from LW R fuel cycle to FBR cycle is vitally 
important. This will be also discussed by the Five Party Coordinate Council. Here experience in Rokkasho 
Reprocessing Plant and effective R&D toward second reprocessing plant are important.    
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Fig. 4 Mission of next (second) reprocessing plant (by Funasaka, FR09) 
5. Importance of international collaboration and Human Resource Development 
  International cooperation and coalition are indispensable for each country to introduce and establish 
FBR cycle technology in the future. International collaboration and joint development could not only 
reduce R&D risks and costs but also bring opportunity to produce global-standard technologies. Further, it 
is likely to become a driv ing force of the global peace and regional community construction. When 
international cooperation is undertaken, peaceful use and safety become major premises, securing that 
nuclear non-proliferat ion, safeguards, and nuclear security should be indispensable, and therefore, that the 
countries concerned are necessary to share development goals of those ideas. 
  As an ideal way of international cooperation in the future, it is also important to look at international 
cooperation regionally, where cu lture and ideas are similar, and therefore, the influence of distribution, etc. 
is largely expected.Concerning the nuclear energy development, advanced, developing and interested 
countries are coexistent in Asia and Pacific-basin. Therefore, a polit ical and interdisciplinary mutual 
collaboration is necessary to promote a sound nuclear energy development. Although the Forum for 
Nuclear Cooperation in Asia (FNCA) and Pacific Basin Nuclear Conference (PBNC) were already held, it 
seems necessary to expand the number of participating countries and the fields of cooperation. In any case, 
the role of Japan, which is one of the most advanced countries with nuclear technologies and the sole 
nation in the world that was bombed with atomic weapons, is very important. 
  In addit ion, it is necessary to publish the result of development actively  and promote the information 
exchange by using international meetings such as “International conference on fast reactors and related 
fuel cycles” (FR), International Congress on Advances in Nuclear Power Plants (ICAPP;  focusing on 
advanced reactors), GLOBAL, TW G-NFCO, a workshop for separation and transmutation in OECD/NEA, 
ACTINET/J-ACTINET, PBNC, and the International Forum of Nuclear Non-proliferat ion (those meetings 
focus on fuel cycle technology) in the future. Moreover, it is scheduled to hold an international conference 
for an advanced reactor and fuel cycle technology ANUP (Asian Nuclear Prospect) alternately with 
GLOBAL in Asia where nuclear power is drastically increasing. Japan Atomic Energy Society is now 
preparing to establish a division for Advanced Reactors, in which the activit ies such as R&D, international 
activity, exchange/bringing up of researchers are planned concerning the Gen-IV reactors, the future 
nuclear energy systems and related fuel cycle technologies .  
  Multilateral nuclear approach in Asia-Pacific area as future international collaboration is also an   
important research subject. Recently we have started this study from academic side. 
  FBR R&D should be conducted in the mid- to long-term span. Therefore, human resources 
development and its keeing are the most important issues in each country. These should be performed by 
international collaboration, collaboration among research institutes, industries and universities, and public 
involvement. In these international collaborations, the IAEA should play an important role. This  
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international collaboration for FBR R&D also contributes  to strengthening the non-proliferation of FBR. 
Many government programs for human resources development have started  in Japan. Effect ive network 
among Universities, JAEA and industries and key role of the central hub organization are necessary. 
These programs include inviting students and researchers to Japanese universities and research institutes, 
dispatching professors and researchers to foreign countries. Various international collaborations 
mentioned in Section  4 can also contribute to human resources development. 
